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[1*77^^-) ©seme. $e>(c$fcRifato^tti:-9--r 

«d&c!3fc©KJS£j»©}gl^7 l d (mixed 1 i g 

h t ) %mm vTMMisitmm+tt 1 . 520-1. 5 
5 5<o«ht?*So *«reo^i««u4, mmm&?^7 

30 >^X<D-?-n (n=l. 5 1) fCffii6T3£V , '<OT\ 9 
*<Dffl}i (M^J4"P>X 7'JXA, K|R % ^^-^ 

hf^X^ffl7^;l/Af) K&tfZjS^xoiRm 
Sit LT, AHTOOfei6(DMM • iRsfUHS'— hkL 
/^*7— • ^•~/ J r^f (power optic 
s) ©feJ6©lI-MMfVX^i:LT, ^LT7r 

[0045] waswt^abfejgfcfe^rttx *mn 

Ct* ? ff§ (P 4 2 1 3 2 1 9. 3) o 

[0 0 4 6] *i^<D#yv— tts&fc, ^uv-rn 
*«o tfuv-rn-m, ^n^n©«^c*3i/^T#s 
*-&te*r^ y v-r n-f ©Sii ic ffifflt s c t # 

so k°lx» n#')v- ^'J7fl/X #U (4-^^/1/ 
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- 1 — ^>-^» „ tfy^yyu^, xv^vms 

A #<J K ffi©#y*— jH*-K ^gflsaj* 

•J x7.t^#— K stfyx^bV-rbr^l'— 

H\ * 'J r 5 5 K> # U 3i— r;l/-^ h X # U 10 
?-b:y N ^yt+S/ifUy, #Ur>W>\ #yx;l/ 

[0 0 4 7] TIB^fifiM^SSV^TlEic^nTt/^^ 
XtE»j&T,H\ DSC GKM;tSI&«?£) <fc i? 2 0 

[0 0 4 8] SMMl 

1. 5 dm 3 OjgjSStCX^l^>^ffci\5f)L, 8 5li% 
ia<Dy;l/#;l/*>(D h;l/xyi|$6 0 0 c m^ftnx. 
fee x^v^AbTltetaEEb (6/^-;W % 20 

BE) tcK^U /> ^;br ;U 5 y ^Ifi/cQ h ;bx 
do. lilyoO^^i/T^sy+D-^, <^Hj£|5$t 

taS^ltt 1 3 0 0 g /*;!/) 5 c m 3 ^SJStgffi 
r^^y^-y-VOh^X^jt^S cm 3 cffc 1 . 5mg 

Mb-ry^ , DifU'> (i — rvf-w s/^n^^ 

[0 0 4 9] 2W8^Sj* % JUfb&tfS (7 5 0 r p 
m) 7 0lC-*?lB?|HM^3"a\ COttxfU^J £ 
tcW*SAT 3 CfcEctot^ x^l/>£DJ±±T^6. 0 

[0050] fci&mmttnmcmzw-DT&jpfriz 5 d 

5fcV->T?ifcHttF*JtB[ILfco aBH^— 1 0%iijgcQ 

SSTjy-i'WU T-fehy^KWfLfCo CCD 
idfcffi^bfctfy V— ^MS'JU 0. 2M— )l<Dfctj 40 
43J:tf8 OtJOjafifcTl SRfflBISftLfco 4 1 gCDfti 
^»5tlfc 0 3M?UT-Offia»H;6 4 c 
mVgTSO, ^LT^Xfi^SStil 9 7*CT?fe 
«ci:ft<Sl3tfcJ:t)»&nfeo JR#*r (DSC) »cfcn 
If, 2 0-2 2 0t:©$BH(C^>T?gg3ie-^ (me 1 
ting peak) tifg&Bn&frofcc, 
[0 0 5 1] ^i&fiffij 2 GSffigj 1 tc^-T5Jt«M) 
1. 5 dm 3 ©SJ^Kx*- 8 511% 
8SO/MMy©h;H>jgi5 7 5 cm 3 ^inx. 
fco x^l/^*jg;ALT»®ftlEEL (6/WW % mm so 



^rx^U-^TlSfa^^fCo £E^^6. 0M— ;U (y— v> 
EE) fcSJSU ^f;V7;l/5/*tvoh^xyii 
(10. l fi»%(D^g 1 ;l/T;l/5y^'y-^ ) JSHjSPTF 
Cili^fiti 13 0 0 g/^l/) 5 c m 3 ^KJSg§ff 
tc*AU 2|cig^W* 7 0 TCTJ 1 5#8t#Lfco *^l> 
7;l/5/^>Oh;HyIl5cm 3 tlCl 0. 0m 
g <D~Mt r a c y If X - ( 1 —4 >"r 

x;l/) S?;l/3=^A*}g)BLT»6nfc»}K*, 1 5# 

co^mmmtmctu^rco c^m^mm-r Sterne 

[0 0 5 2] #S^Jj* N «£b&^e> (7 5 0 r p 
m) 7 0°CT-lB#fSa-g-^-a: N L©tti?l/^5 
fctf*»A"r«e:i:tc:«toT, x^b>-<DJ±ft£:6. o 
^—McUWLfco 

[0053] Rfcmm.%&mcmzm-?Tm j $>fri,c 5 d 

^V^ttlS^StSfJLfc «3§^r-^3\ 1 0%igj*cD 

i-5tci5fe}f Lfc#y v— ^agiJU 0. 2-K— )MDB.t3 

fc«fctf 8 OtOiSfiCT 1 5B*Hft«L;fco 2 3 g©#L 

e^uv-iwisnfc, offiaraa 123c 

mVgt'fe!), ^LT^XK^iaSai 7 5 0 CT?ifc 
3Cfctf«l;£fc:«fc?>f§5ftfco JfcSffir (DSC) KJ:n 

tf 1 2 7°ctcT?g^tf-^*we 1 n, emtio. 540 

J/gOHMSSftfcfflSU SP^SHcox^p^^uv 
- ic <fc S t> 3 £ 6 n 5 o 
[0 0 5 4] Hiiffifflj3 
Mffil^yWtfc7 5 dm 3 ©iaftLfcfi£-MJ£;^ 

2 7. 

2 k gO/;W;V*>i§|!iS%8 0*Cf<:Ttt3iA,/£o 9f 

ffbfti's, sjisgi*8 oroifltsfifu 20^- 

;l/ (y-S^JEE) (DX^b^TiDJEbfCo 
[0 0 5 5] j<f ;l/7;P5 / h;l/xyg$ (1 
0. im.m%<D^^)VT;VS.y^y, »HjSBTK«J: 
S^?gtt 1 3 0 0 g/*;b) 5 0 0 c m s *S*S»(t> 
fclXU *g^-^8 0°CT' 1 5^B^U CCD£^ 
x^b^^^e.tcltMWAf^cihtci^T, xg^;/ 
OE*42 0;HW:ffl$Lft. cn^MffbT, 3 2 
mgcoz:Mt:i'y7°ntf U> ( 1 — - T yfx^) ->^n 
^y^i;xx;l/^3X7i^ ^^VT/l'Sy^ty 
coh;l/xy^5 0 0 cm 3 ttife:»«¥U 1 5^MH« 

©?§?«^KiS^^fcft««Abfco St^bftj^S (7 5 
Orpm) 8 0°C^T1. 1 ^HM^ff V\ CCDi:# 
x^ b>^r^ 6 ^ |f M#A~r 3 C i: fc «t o Txfl/^CD 
JEfo£2 bfco 2 0 0 cm 3 £D 

^y7n;V-;l/ (f?ih^J£ bT) *{fc&A,t**j^fc8i 

^«»« 5 0 0 d m 3 or -b h >*K*f 1 0 
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CO 0 5 6] fl-ttSSRLfcsKU 2gP03N^K 

WIWJWPLft. ffi8atB!lbfcSL sRU^-^rfJttKftS 
&7**-?%$U 8 OTKOSffifeJctfO. 2/<— ;MOEE 

CO 0 5 7] 7. 4kgOift*ij7-<W5nft, * 
* U V— OftifiStfci 6 6cmVgt^D, ^Xfe^ 
SJS (T g ) (±1 5 5TOoft„ txtf, 2 

0-2 5 0°COSBH^?§ffi!b 0 -^«|^i6C>n^A^fe 0 10 

co o 5 8] mm&u 

1. 5dm 3 g*©EtfS8fc:s /WM^Oh^xv 

*8 5mm%mmmm6 o o cm'tx^u^ftaA/ 

^fcx^bv^figftjS^fc,, I£f3*l. 0/S— A/ </f 
-S>'J±) fct8£U y^T^sy^-^cQ Wl/X>?g 

Kio. Hi^^cy^i/T^sy^tx MSjUiK 

TKJ;5^?Mt± 1 3 0 0 g/^;l/) 5 c m^SJSgg 
fffC^AL, *S^«r*7 01C-pl 5#HjU$bfc 0 y 

^r^sy^if^© wvx^^s cm 3 tfHc i . o 20 

m g £>— i&ffc-Y V y n tf ( 1 — T >yx;W v-yn 
^ > y 2?x - )^Jfly xt x ^ A %;tax. Tf# 5 nfci§M£\ 

CO 0 5 9] MWLfttfZ (7 5 0 r pm) 

iiAt^ii^iaot, x^-i^con^ 1 . o/s— 

CO 0 6 0] gJi5«SfiK*€PSfcffiffflSloT5 dm 3 ©7 

-tr h ^(ffca-^^teWT u 1 0 ftmfm 30 

1 0 xm&ommtr-t h ^Tj^sKSScuriJH^b 

^KUWLfco £ <D «fc 3 fc L Tff <b tlfctf U v-^ 
itB!lU 8 CCOSJS&^fctfO. 2A— ;KDEE;ftfcT 1 
5 B$W$2Jftbfc 0 

CO 0 6 1] 12 g<8$8fejtfyv— tf*§6ftfc 0 *4«U 
V-OfeSiStti 4 0cmVgt?6!)> #5 Xfe&Mfi 
tt2 3 9W$oft„ mfttir (D S C) fc«fcttfcf, 2 0 

-2 5 oxcfc-^T^f*^-y&ii&5:n&frofc <) 40 

CO 0 6 2] g%M5 

1. 5 dm 3 gM©S!S^, StV&;\/*XDh)]/X.l/ 
ff» 8 5«M%»K»§?K6 0 0 cm 3 txfL/^m 
£0 x^-UVtci^mdcoipBE (6/Wl/) fci^t, 
jgM^xf-ix-VTgSft^-efco E*j;£6. OA— ;l/ cy 

(10. lMM%cDy^;br;l/5y^-9->, MS^K 
Tfc J: 1 3 0 0 g/^e;l/) 5 c m 3 :££j£|g 

ffc:*AU #«£ftr*7 o°ct 1 5 4HHfflBfbfco * 

^7^5/+^^© f-;VxyM 5 cm 3 4)(C5. 3 50 



m g <D— igft-f y y D tf b > (1 — f >rx;l/) - 3 - 
y ->^D^ i> % x - ;l/ n x A (^-feSflgi: 
^VfOl : ^*0x.Tf# etlfc^ffi^s 1 5 

CO 0 6 3] Mj$b&tf5 (7 5 0 r pm) sfsjg^ftfc 

7 o°ct? l^raa-a-^-^. cioiitx^u^^Bfcw- 

*#A'T5cii:tc«J;^r, x?-b:y<DE*j;&6. OA— 
;Hc«*¥b;fc 0 
CO 0 6 4] SJS»JR*SSfcft#ffioT5 dm 3 ©7 

3\ 1 0 %IS©« i: T-fe h i/T»3zmicm.mm& L 

a&JU 8 OtOiSfiMSitf 0. 2/S— }]s<DI±tHCX 1 

5i*Bna»bte. 

CO 0 6 5] 5 6 gOiM'J v-^f#?,nfco 
V-<DiteJa^«9 5cmVg^[), #7XK£iB£ 
« 1 6 8tT-$o/i„ jft^W (D S C) tC&tll£s 2 0 

-2 5 owc&^Tmmv--i?&mtb<z>n%:fr-2rco 
co 0 6 6] mmm6 

l. 5 d m 3 ^McDSlSgg{c, y/l/^l/^.^© h;l/x> 
tf 8 5 fia%?ftg?§?« 6 0 0 cm 3 tX.^Uyt ^f±jA 
A./So x^Uvfcj:«»igoinEE (6A-/1/) (cio 
T, »}ft*x^-U^-elBfiiS-efe 0 ffi*^r6. 0^— ;l/ 

>?§?R(io. mmxtDt^frTjis. mm 

^RfiC^^T-Mit 1 3 0 0 g/^W 5cm 3 ^g 
^Lfc ^f^l/S/W^Oh^xygis cm 3 

4> 1 . 5 m g orifb>7 U;i/ (1 — r >f- 
^^D-^>^^xx;l/^;l/nx«>A^in^Tf#5n 
1 s^o^Sttfbakfcfti^feo 

CO 0 6 7] 8H¥Lft3b<5 (7 5 0 r pm) *fi^*U* 
7 0 tn» 1 R#|i!tt^2H*\ COk^xf-l/^^Bfcff 
B#A'TSe: ttiot, x^i^>cD)±*^r6. o/s— 

CO 0 6 8] S*SJSjK*S»fe:a€IS{^T5 dm 3 ©7 

^v-z»<fejsKbfcitiisft*aig!ibfeo c^jtji^-y 

1 0 T-fe h >T3SSfc»EIjft}?b 

feo «»Ktfittica«STfy-^*jjfejtb, r-trh^i: 

ftfcMft 5 Lfc„ c © <fc 5 fcjjfej? bT» &nfe# u t— * 
itS'Jb, 8 0°CCOSJg*5<fctJ s 0. 2M-;WE*tti 
5^ra^Lf Co 

C 0 0 6 9 ] 1 6 g O&fijtf U P, Hxfco V 

•^-(D^mmt 4 6c m 3 /gt$^ ^xKSPiasc 



25 



(14) 



WmW- 6-2 7 1 6 2 8 

26 



t±2 1 5°ci?feofco maw (dsc) te«tnt*. awn 

Co o 7 o] a%Ml (gM i fcftrrstfcttfliD 
l. 5 dm 3 g*cQ£jS§§fc, 

# 8 5M«%?lig?t?S6 0 0 cm 3 i:x^lx>^f±J\A, 

s do. imm%<D*?-?]/T)i s. mm&& 

TlC&%ft?miZ 1 3 0 0 g/^EAO 5 c m^RjSfg 10 
*K#AL, »£!f%;&7 0°C-<? 1 5»fHfltf$Lfc<, ^ 
^T;l/$74^^CD WKn.;yJg?&5 cm 3 3HC 2. 7 
mg©rafr>"7xz;WfL'>' (9 -:7;Lotbx;I,) 

CO 0 7 1 ] mftVfttfib (7 5 0 r pm) ^M^VO* 
7 0°CT-lB#flM-&£-<J\ CKOh^X^l^^^e.^lt 

[0 0 7 2] %.Jfcmm%mmzm%%l-3T 5 dm 3 (QT 20 

CO 0 7 3] mt>tifcmfo%. 1 0%fijg<D11^7'-tr 

ffp.nfctfuv-^jts'ju 8 orofigts.taPo. 2 

/S-;KD)±^jtcTl 5^IHMe»Lfc 0 

C 0 0 7 4 ] 5 9 g <om&# V -?-t>m 6 fttco U 
V-OftffiRa: 172cmVgt*J?), jQr^XfcSUB 
fiTg&l 6 OtTfe-pfc (ID, 30 

CO 0 7 5] jjg[8 

1 . 5 dm 3 h ? b— ^ (x-f 6 b 

V©hA/X^ff»8 5aB%WS%ffi6 0 0 cm 3 ^f±jX 
/uf£o xf>tJ;§g!0OliB)± (6 JcfcoT, 



(c, *^;l/7;l/5y*1f>©h;l/x:/}g»t (i o. IS 

a % co y ^-A/ r ;b = j >. xa^n tic <t s 

l£ 1 3 0 0 g 5 c m 3 ^lR]}^©^Tff-M#A 

U * 2fss-&%*7 o°CT3 oaflBSH$bfco y^;i/T 
^SyWyOf-^xvMScm^iill. Omg© 

— ffifk^y^Ptru^ (4, 5-^yy-i-^yfx 
;l/) ->^n^? n x <y A^rJmx. T?# e> ti 

CO 0 7 6] 3t#LJ9:tf 6 (7 5 0 r pm) 

gSCStl^ 15 dm 3 (DT-fe h ytf^jg^frfcl^A 

u o annas* u ^v>-esfejaLfctfeiaft 

C(OJ:3»c»f8bT#6nfc*Uv-« % 8 CCcDrSg 
tSi^ME (0. 2/S— ICX 1 5B$IBSaBlb;fc 0 
Co o 7 7] 4SMM%. l 2 g oiMij?-^#f,n 
rc„ **'Jv- cD^XK^SKti 1 8 0t:T?fc?K )fS 
SSStti9 6 cm 3 /gT-a5ofc 

4 m g <D~ Jlfbv^ ^l/v' V A< ( 4 , 5 — ^W— 1 — 
-f yf-;W n^>£ s?xx;l/i?;i,ri - <>A^ffl 
bfc c fcfiWHU SISfiM 8 tcEKO¥M«li 9 Jibfco 

C 0 0 7 8 ] M> 4 . 8 g CQtefe^ U tf» &ft 
fco WJV-0^7XgWS(i2 2 4°CTS<?, ft 
ttfttt5 6 cmVg^oft. 

CO 0 7 9] 

c«n 
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y ^ a-i? > 






Uc<DM 




VN 


JL IT 


J J fx* 




CMc) 


Oc) 


(rt-flO 


v ftJ 




(cm ' / e) 


v w 


k 1 SIS *r J 


1 


A 


70 


6 


1 5 


41 


f57 


1Q7 




2 


B 


70 


6 


10 


19 


129 




o J * hSSK icx nX 


3 


A 










fifi 
00 


100 


/ ^ Jl j ft 


4 


A 


70 


1 


L0 


12 


40 


239 




5 


C 


70 


6 


5.3 


56 


95 


168 




6 


D 


70 


6 


8.5 


16 


46 


215 




7 


E 


70 


6 


1.8 


59 


172 


160 




8 


F 


70 


6 


1.0 


12 


96 


180 




9 


G 


70 


6 


4.0 


4.8 


56 


224 





Mc= y # n-tr V 

A= Zl^ft-Y V ^"n h° 1/ > - (l-^v^^l/) -i/^u'<>^i?i^yt/i?^zi^ 
*A 

B= zyfiffcS^y^A/S'U^-tfX- (1 - -f >-r-;l/) --^/bn-^A 

C= ZilWv^nt^>- (l-^Vr?— X/) -3-^f;l/^n^>?ii 

E= Zlii<kS?7 iJ=.;M^L/>- ( 9 - 7 /l/;f U"j=.yl/) - 5^ n^>^ >>jq,zl4/v> 
P= —MiMV~7akLU>- (4. 5-'<>v r -l-^>T f ^l/) -*>^n^>* 
G= ~mit?jt mi/i}Jl>- (4, 5-^>V-l -J^r— AO -tsfa'O? 

; 3lggiB& (DIN 53457. ^>Xho> 4302) 

nism mmm2 mmmi mmms mmms 

teflfrj?- frWJ?- frWJ?- »&C$'J7- &WJ7- 

(MPa) 61.40 64.54 44 84 63.73 59.50 

(.%) 3. 60 3. 58 3. 36 3. 55 3. 30 
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ABSTRACT 



Transparent cycloolefin copolymers having a high tensile 
strength are obtained by polymerization of a poiycyclic 
olefin, ethylene and, if desired, an acyclic olefin and/or a 
monocylcic olefin in the presence of a catalyst system which 
comprises a cocatalyst and an asymmetrical metallocene 
compound of the formula 



R16 



R18 m 1 



/ 
\ 



R 14 



R 15 



in which R 16 is cyclopentadienyl and R 17 is indenyl. 
14 Claims, No Drawings 



